Anti-shock effects of human superoxide dismutase in splanchnic artery occlusion (SAO) shock.
We studied the effects of human superoxide dismutase (h-SOD) in splanchnic artery occlusion (SAO) shock. Pentobarbital anesthetized rats subjected to total occlusion of the superior mesenteric and the celiac arteries for 40 min developed a severe shock state usually resulting in a fatal outcome within 20 min after the release of the occlusion. h-SOD (10 mg/kg) was infused intravenously starting at reperfusion and lasting for 10 min. SAO shock rats treated with h-SOD maintained postreperfusion MABP at significantly higher values compared to rats receiving the vehicle (final MABP 84 +/- 6 vs 46 +/- 1 mm Hg, P less than 0.01, respectively). Treatment with h-SOD attenuated the plasma accumulation of free amino-nitrogen compounds (P less than 0.01 from vehicle) as well as the activity of the lysosomal protease cathepsin D (P less than 0.05 from vehicle). Furthermore, the plasma activity of a myocardial depressant factor was significantly lower in h-SOD-treated rats than in SAO rats receiving only the vehicle (27 +/- 1 vs 64 +/- 3 U/ml, P less than 0.01). SAO shock rats treated with h-SOD also exhibited a significantly higher survival rate than the SAO shock +/- vehicle group (88% vs 11%, P less than 0.01, respectively). These results support the role of oxygen-derived radicals in the pathophysiology of SAO shock, and indicate that h-SOD effectively ameliorates the deleterious effects of oxygen radicals in this severe model of ischemia and reperfusion.